Intranasal immunization with recombinant toxin-coregulated pilus and cholera toxin B subunit protects rabbits against Vibrio cholerae O1 challenge.
Intranasal immunization, a noninvasive method of vaccination, has been found to be effective in inducing systemic and mucosal immune responses. The present study was aimed at investigating the efficacy of intranasal immunization in inducing mucosal immunity in experimental cholera by subunit recombinant protein vaccines from Vibrio cholerae O1. The structural genes encoding toxin-coregulated pilus A (TcpA) and B subunit of cholera toxin (CtxB) from V. cholerae O1 were cloned and expressed in Escherichia coli. Rabbits were immunized intranasally with purified TcpA and CtxB alone or a mixture of TcpA and CtxB. Immunization with TcpA and CtxB alone conferred, respectively, 41.1% and 70.5% protection against V. cholerae challenge, whereas immunization with a mixture of both antigens conferred complete (100%) protection, as assayed in the rabbit ileal loop model. Serum titers of immunoglobulin G (IgG) antibodies to TcpA and CtxB, and anti-TcpA- and anti-CtxB-specific sIgA in intestinal lavage of vaccinated animals were found to be significantly elevated compared with unimmunized controls. Vibriocidal antibodies were detected at remarkable levels in rabbits receiving TcpA antigen and their titers correlated with protection. Thus, mucosal codelivery of pertinent cholera toxoids provides enhanced protection against experimental cholera.